Abstract A child with acute lymphoblastic leukemia and pseudomonas sepsis rapidly developed left foot pain and swelling. A diagnosis of ecthyma gangrenosum was made. The clinical and imaging features of this unusual entity are discussed. To our knowledge, this is the first description of the MR imaging findings of ecthyma gangrenosum.
Introduction
Ecthyma gangrenosum (ECG) is an unusual cutaneous disorder typically associated with pseudomonas sepsis and characterized by a necrotizing vasculitis secondary to hematogenous seeding or direct inoculation through the skin. Although it is almost exclusively seen in immunocompromised patients, it has rarely been reported in healthy children [1] . Because of its high mortality rate, prompt diagnosis and treatment is imperative. We present the MR imaging findings of ECG in a 15-year-old boy with acute lymphocytic leukemia (ALL) and distinguish them from necrotizing fasciitis (NF).
Case Report
A 15-year-old presented with fever and pancytopenia. Bone marrow biopsy revealed precursor-B cell leukemia, and induction chemotherapy (intrathecal cytarabine, systemic prednisone, vincristine, doxorubicin, methotrexate, and PEG-asparaginase) was initiated. Two weeks later, the patient developed neutropenic fever. Blood cultures grew Pseudomonas aeruginosa.
Despite prompt antibiotic therapy, the patient rapidly developed erythema and swelling of the plantar aspect of his left foot. Radiographs were normal. This progressed to severe hyperesthesia with development of a central bullous lesion with purulence surrounded by well-demarcated erythema on his sole (Fig. 1) . MR demonstrated edema of the skin, subcutaneous tissue, deep and superficial fascia, and the plantar muscles of the mid-foot including the abductor hallucis, flexor digitorum brevis and longus, quadratus plantae, and abductor and flexor digiti minimi muscles (Fig. 2a, b) . Post-contrast fat-suppressed images showed lack of enhancement of the plantar muscles in a geographic distribution, compatible with necrosis and/or ischemia (Fig. 2c) . Bone marrow signal enhanced uniformly. No deep fascial enhancement or abscess was present.
Debridement of the skin and subcutaneous tissues of the foot was performed from both the plantar and dorsal approaches. The plantar fascia was found to be viable. All non-viable tissue was debrided. The wound was managed with wet-to-dry dressings, moistened with normal saline. As the condition of the wound improved, a negative pressure dressing was applied to both surfaces. Cultures grew Pseudomonas aeruginosum, and a diagnosis of ecthyma gangrenosum was made. With an additional 6-week course of intravenous antibiotics, the wound healed without further surgical intervention. Discussion ECG is a rare manifestation of severe systemic pseudomonas infection, occurring in 1-6% of patients with pseudomonas bacteremia [2] . It is characterized by necrotizing vasculitis secondary to hematogenous seeding or direct inoculation of bacteria through the skin. The characteristic histopathologic appearance is bacterial invasion of the media and adventitia of the vessel walls with sparing of the intima leading to vasculitis with thrombosis [3] . It has been postulated that toxic microbial products inhibit migration of neutrophils into infected areas and decrease the number of neutrophils in circulation [4] .
Clinically, ECG manifests as a painless round erythematous macule that rapidly becomes pustular and transforms into hemorrhagic bullae. As the bullae spread peripherally, a necrotic ulcer with a central black-gray eschar and an erythematous halo develops. ECG is usually unifocal, most often affecting the anogenital region and axillae, but may occur anywhere including the face [2] .
Although initially considered pathognomic for pseudomonas sepsis, ECG has been described with group A Streptococcus, Aeromonas hydrophila, Staphylococcus aureus, Serratia marcescens, Pseudomonas maltophilia, Escherichia coli, Candida albicans, Aspergillus species, and Mucor species [1] . As in the case we present, it typically affects immunocompromised patients but has been reported in healthy children [1] and in the absence of bacteremia [5] .
Other vasculopathies may result in similar MR findings. However, in the appropriate clinical setting of an immunocompromised patient with classic dermatologic findings, and MR findings of absent muscle enhancement in a geographic distribution, the diagnosis of ECG should be considered. ECG should also be distinguished from NF. Both are rapidly progressive, may require urgent surgical debridement, and are potentially life threatening. However, distinction is important, as antibiotic therapy differs. In contrast to ECG, NF is classically associated with group A streptococcus infection, and affects the scrotum, perineum, lower extremity, and neck [6] . Patients are immunocompetent, and skin lesions are typically absent. Pathologically, while NF is characterized by widespread necrosis of the soft tissues including the fascia, unlike ECG, it tends to spare the muscles early in its course [6] . Typical MR findings of NF include thickening and edema of deep fascial planes, increased signal intensity on T2-weighted images secondary to fascial fluid from necrosis and inflammatory edema, and fascial enhancement after contrast administration, notably absent in the case we present.
To the best of our knowledge, this is the first report describing the MR findings of ECG, a distinct clinical and pathological condition typically occurring in immunodeficient patients. A geographic pattern of muscle ischemia or necrosis on MR in the setting of pseudomonas bacteremia supports the diagnosis. Prompt intravenous therapy and surgical debridement will prevent morbidity and mortality. Fig. 2 . a This T1-W image (TR, 416.5; TE, 14.6) of both feet demonstrates cutaneous and subcutaneous edema with enlargement of the muscles at the plantar aspect of the left foot. Hypointense bone marrow signal is present in both feet secondary to the underlying diagnosis of ALL. b Inversion recovery image (TR, 3500; TE, 56.3) demonstrates subcutaneous edema, enlargement of the left plantar muscles, and fluid between muscle and deep fascial planes. Bone marrow signal is increased in both feet secondary to ALL. c This postcontrast fat-suppressed T1-W image (TR, 416.7; TE, 14.5) shows a geographic pattern of absent enhancement (arrows) involving the plantar muscles compatible with necrosis and/or ischemia. Surrounding muscles enhance. Deep fascial enhancement is notably absent. When compared with pre-contrast fat-suppressed T1-W images (not shown), the marrow of the bones of the left foot appear to enhance when compared with the right. The patient did not have osteomyelitis Fig. 1 . This intra-operative photo demonstrates a central necrotic ulcer with an erythematous halo at the plantar aspect of the left foot
